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INTRODUCTION
Recent developments in the international economy have sparked new concerns among OECD policy makers about the effects of international trade and foreign direct investment on domestic employment and wages. One is the growing trade deficits with a number of newly industrializing countries, especially in manufactured goods, in the face of high unemployment levels and low growth rates of employment and real wages. This has given rise to the fear that jobs are being "siphoned" out of many highly industrialized countries by "catching up" economies (OECD, 1994) . There is also concern that the high share of comparatively low skill-intensive products in these imports may be an important contributory factor to the decline in several advanced industrial nations since the 1980s of the wages of workers with a high school (or less) education relative to those who have attended college. High rates of foreign direct investment by companies from advanced industrial nations in the manufacturing sectors of the industrializing nations are exacerbating these apprehensions about job losses and declining wages.
An institutional development contributing to these anxieties is the negotiation of special regional agreements between certain advanced and developing countries. For example, most US and Canadian labor leaders fear that the North American Free Trade Agreement will cause significant layoffs in the United States and Canada as production facilities in labor-intensive industries move to Mexico to take advantage of the lowered trade and investment barriers. The possible accession to the European Union (EU) of countries from Central and Eastern Europe has raised similar worries in Europe. This paper considers the economic evidence that has given rise to these various concerns (Part 1); explores the relationships suggested by economic analysis between changes in trade and foreign direct investment and changes in employment and wages (Part 11) ; examines the results of recent studies of the employment impact of trade and foreign direct investment (Part 111); evaluates in terms of standard trade theory the empirical evidence concerning the role of trade and other factors in accounting for the observed changes in relative wages in recent years (Part IV); and concludes with a summary and a brief discussion of various policy options being considered to meet the concerns of policy makers (Part V).
I. CHANGES IN EMPLOYMENT, TRADE, INVESTMENT, AND RELATIVE WAGES

A. GNP and employment growth and unemployment levels
GNP and employment growth in the industrial countries picked up after the 1982-83 recession compared to the 197Os, but slowed again in the early 1990s. Annual GNP and employment growth averaged 3.7 per cent and 1.8 per cent, respectively, from 1984-89 in contrast to 3.0 per cent and 1.4 per cent during the period, 1972 -81 (International Monetary Fund, 1990 . However, annual increases in GNP and employment averaged only 1.5 per cent and 0.1 per cent, respectively, in the industrial countries over the period, 1990-93. The record on unemployment is also discouraging. From an average unemployment rate of over 8 per cent in the industrial countries during the 1982-83 recession, the rate had declined to 6.5 per cent by 1989 but then rose to 8.3 per cent by 1993. The unemployment rate from 1972-81 averaged only 4.8 per cent.
B. Changing trade patterns
In periods of sluggish growth and high unemployment rates, political leaders and various domestic pressure groups typically begin to consider whether shifts in the structure of international trade and investment are part of the cause of their economies' unsatisfactory performance and whether changes in government trade and investment policies might help restore better economic conditions. One such shift that has attracted much attention is the increasing importance of developing countries as suppliers of manufactured goods, especially to OECD countries. Their share of world exports of manufactures rose from 9.7 per cent in 1980 to 13.1 per cent in 1985 and to 15.8 per cent by 1990, while the OECD share of manufacturing exports declined at an annual rate of 0.5 per cent during the 1980s (International Trade, GATT, various annual issues and OECD Secretariat). These trends have continued in the early 1990s (OECD Secretariat). While the developed countries still had an export surplus of $85 billion in manufactured goods with the developing countries in 1989, the surplus was $170 billion in 1980. (If Japan, which experienced an increase in its export surplus with developing countries in manufactures between these years, is excluded from the calculations, the export surplus of the rest of the OECD falls from $122 billion in 1980 to $27 billion in 1989.) Significant trade deficits in manufactures have also developed between some rapidly industrializing nations and certain OECD countries. For example, the trade deficit of the member countries of the EU in manufactures with Asia (excluding Japan) rose from $14 billion in 1980 to $36 billion in 1990, while the US manufacturing trade deficit with this region increased from $11 billion to $43 billion between these years. However, the trade deficit of the OECD countries as a group with the so-called "Dynamic Asian Economies" (South Korea, Taiwan, Hong Kong, and Singapore) plus China is still small, equalling only 0.06 per cent of their combined gross domestic product (GDP) in 1992. The EU still had a world trade surplus of $74 billion in manufactures in 1990, but this figure was down from $96 billion in 1980. However, over the decade, the United States shifted from a surplus in manufacturing of $22 billion to a deficit of $84 billion. In contrast, Japan's trade surplus in manufactures increased from $98 billion in 1980 to $1 75 billion in 1990. A very large overall merchandise trade deficit also developed in the United States during the 1980s. This deficit rose from $25 billion in 1980 to a peak of $160 billion in 1987, and still stood at $1 08 billion in 1990 . In contrast, the overall trade deficit of the EU fell from $84 billion to $61 billion over the decade, while Japan's trade surplus rose from $1 1 billion to $52 billion. The members of the European Free Trade Area (EFTA) experienced a shift from a merchandise deficit of $14 billion to a surplus of $5 billion over the period, while the trade surplus of "other developed countries" declined slightly from $15 billion to $13 billion.
C. Changing direct investment patterns
Inward and outward direct investment flows have also become matters of increased concern to policy makers in most OECD countries in recent years: inward investment because of the fear that foreigners are gaining too much economic control over the country; outward investment because of the belief that it means the loss of domestic jobs. From the end of World War II until the 198Os, the United States was the largest direct investor in absolute terms, with investment by this country accounting for 44 per cent of all OECD direct investment in the period, . ' There was a virtual explosion of direct investment by OECD countries in the 1980s with outward flows increasing by 220 per cent and inward flows by 308 per cent. Direct investment by both Japan and the United Kingdom exceeded that by the United States in this decade, as the US share of total OECD outflows declined to only 15 per cent. Whereas outward investment was 2.4 times larger than inward investment in the United States in the 1970s, outward investment in the 1980s was equal to only 40 per cent of inward investment in the period.
The importance of the United States as a host country increased significantly in the 1980s. Its share of inward investment flows in OECD countries rose from 30 per cent in the 1970s to 46 per cent in the 1980s. A large part of this foreign investment represented mergers and acquisitions rather than new greenfield projects. The share of acquisitions in the total inflow of direct investment in the United States rose from 67 per cent in the first half of the 1980s to 80 per cent in the latter half.
The other major OECD recipient of direct investment traditionally has been the United Kingdom whose share was 21 per cent in the 1970s and 16 per cent in the 1980s. Direct investment in Japan by other OECD countries amounted to less than 1 per cent of total investment flows into OECD countries in the 1970s and actually fell slightly to 0.4 per cent in the 1980s. However, there was an overall shift toward more intra-OECD direct investment, and the developing countries' share of OECD direct foreign investment declined from about one-quarter to onefifth from the late 1970s to the late 1980s.
As Wells (1992) and Oman (1994) emphasize, an important feature of the pattern of foreign direct investment in the 1980s was its regional nature. Production facilities established by multinational corporations in a particular region tended to supply markets in that region. Wells presents data indicating, for example, that, in 1989, 92 per cent of the exports from US-owned firms in Canada went to other countries in the Western hemisphere, and 79 per cent of the exports from US-owned firms in Europe were imported by other European countries. While only 35 and 31 per cent of the exports from US-owned firms in Japan and in Other AsidPacific countries, respectively, remained in the AsidPacific region in 1989, these proportions were significantly higher than in 1982. The finding that the pattern of foreign direct investment in the 1980s was aimed at supplying regional markets, as it had been in earlier years, was somewhat unexpected by many investigators. The rapid growth in developing countries of foreign-owned production facilities supplying labor-intensive intermediate goods led many to believe that a new global structure of production was emerging. Under this arrangement, the various components of final products would be produced in those countries whose factor endowments were best suited for making them, and then shipped around the world to the countries undertaking the assembly activities. The most important factor that has worked against this outcome, according to Oman (1 994) , has been the coming-of-age of so-called "lean production", the new system of industrial organization that emphasizes the importance of flexibility and continuous innovation, not only in the production process itself but in the product mix and product features. Since this system requires manufacturers to be physically close to their suppliers of parts and components and also to their customers, a regional rather than global system of production by multinational firms has developed.
Another important feature of foreign direct investment in the 1980s was the change in its sectoral composition. A greater share went into service sectors like finance and trade-related services, with relatively less flowing into mining and manufacturing. By the mid-1980s about 40 per cent of total foreign direct investment was in services, as compared with only 25 per cent in the early 1970s. This increase in the importance of services has continued in the early 1990s.
The growth in both outward and inward OECD foreign direct investment declined significantly in 1991 1991 and 1992. In that year (and also in 1991) US direct investment outflows exceeded inflows, thus restoring the traditional pattern that had been reversed in the 1980s.
It is too early to determine whether these various changes in the early 1990s are due mainly to the recession in most OECD countries or represent a new trend in patterns of foreign direct investment.
D. Changes in the pattern of relative wages
OECD policy officials have been concerned about the employment-displacing impact of shifts in the patterns of trade and direct investment since at least the 1970s, and the Organization has undertaken studies in the past on this subject.* However, they have also been concerned in recent years about the increasing wage inequality in a number of OECD countries. An OECD study shows that inequality increased in 12 of 17 Member countries during the 1980s, whereas in the 1970s inequality generally decreased or remained stable (OECD, 1993b) . The increases in inequality in the 1980s were generally small except for the United States and the United Kingdom. Table 1 , which is from a study by Katz, Loveman, and Blanchflower (1 992) , presents data on wage inequality for these two countries as well as for France and Japan. As the table indicates, the log wage differential between the 90th and 10th percentile male workers in the United States increased from 1.23 to 1.40 between 1979 and 1990 or by 17 per cent. The same differential for female US workers rose by 31 per cent between the same years. Comparable increases in inequality occurred in Great Britain over these years. Inequality also increased in France and Japan but much less than in the United States and Great Britain. (The differential between female and male workers narrowed significantly in most of these countries in the 1980s.) Steven Davis (1992) shows that the wage differential between the 90th and 10th percentile workers also increased appreciably in Canada in the 1980s. In contrast, Davis finds that wage inequality declined in the 1980s for such middle-income countries as South Korea, Venezuela and Columbia. It remained about the same for Brazil.
The differential between the highest and lowest paid male workers also increased in the 1970s in both the United States and Canada, although not as rapidly as in the 1980s (see Davis) . However, inequality declined somewhat in the earlier decade in Great Britain and remained unchanged in France.
Changes in wage differentials among workers with different levels of education and years of work experience provide additional information about shifting wage patterns. As Table 2 indicates, there were moderate to very large declines in the returns to education in the 1970s in all the advanced countries listed in the top panel of the table. However, as the middle panel indicates, while educational differentials remained flat in Japan in the 1980s, they rose moderately to rapidly in all the other industrial countries listed, except the Netherlands. In contrast, educational differentials decreased in the 1980s in the four middle-income countries listed in the lower panel of the table.
Analysis of more recent US data indicates that there has been a slowing down in the rate at which the differential between the earnings of high school graduates and those with at least some college education has been widening (see Table 1 . Notes: 90/10 refers to the log wage differential between the 90th and 10th percentile workers. The 90/50 and 50/10 differentials are defined analogously. The wage inequality measures refer to log hourly wages for the United States, Great Britain and France, and to log monthly scheduled wages for Japan.
Source: Katz, Lawrence, Loveman, Gary and Blanchflower, David (1992) . "A comparison of changes in the structure of wages in four OECD countries", Table 7 . Paper presented at NBER Conference, Cambridge, MA, 23-24 July 1992. (1984) . The 1980 entry represents the change in the mean log wage for men with a university degree minus the change in the mean log wage for "trade qualified men, as computed from Table 3 in Borland (1992). 4. The entries for western Germany and the Netherlands are ratios of raw education group means from Table 3 in Gonschalk and Joyce (1991) . Source: Davis, Steven J., "Cross-country patterns of change in relative wages", Age-earning differentials moved significantly in favor of older workers during the 1980s in all the advanced countries for which data are available, except Sweden where the differential remained unchanged (see Davis, 1992) . Where data are available, the increase in returns to experience seems to date from the late 1960s to mid-I 970s. The record for middle-income countries is less clear. The earning differential between older and younger men increased in Brazil between the mid-1 970s and mid-1 980s but decreased in South Korea.
Policy officials are concerned about the causes of these shifts. Are they due to domestic factors, such as the discovery of new labor-saving technologies, changes in the relative supplies of more skilled versus less skilled workers, and shifts in tastes, or are they associated with international developments, such as the "catching-up" process that developing countries are going through?
II. THE ECONOMICS OF CHANGES IN TRADE, DIRECT INVESTMENT, AND RELATIVE WAGES
Standard economic analysis concludes that changes in a country's pattern of trade or direct investment affect its aggregate level of employment only temporarily. In the long-run, macroeconomic factors operate to bring employment to the level where unemployment is at its so-called "natural rate", the rate determined by various structural features of an economy, such as the demographic composition of the work force, the degree of wage flexibility, the minimum wage level, the extent of product-market competition, and the generosity of various social welfare programs.
Starting from a point where unemployment is at its "natural" rate and the balance of payments is in equilibrium, consider, for example, the effects on aggregate employment of a unilateral reduction in a country's tariffs. This policy change tends to increase the country's imports relative to its exports as foreign goods become relatively cheaper. In an economy with a fixed exchange rate where money wages tend to be rigid in the short-run due to the existence of overlapping wage contracts, the switch toward foreign goods and the resulting trade deficit cause a reduction in income and employment levels in the country.
Furthermore, if the monetary authorities do not act to offset the decrease in the money supply brought about by the deficit, interest rates will rise, leading to a fall in domestic investment which, in turn, will reduce income and employment even further. However, as wage contracts expire and are renegotiated, the existence of the larger pool of unemployed workers acts to reduce money wages relative to prices, i.e., real wages decline. This causes firms to increase employment as their unit costs fall and profits increase. The balance of trade also improves as domestic prices fall relative to foreign prices. The adjustment process continues until the "natural" rate of unemployment is restored and the balance of payments is again in equilibrium. To the extent that exchange rates are flexible, a depreciation of the country's currency in response to the initial deficit tendency facilitates the return of employment to its initial level.
Although there is abundant evidence from OECD countries' experiences with business cycles in the post-World War II period that this macroeconomic adjustment process generally tends to correct for both less-than-full employment and over-full employment conditions, the lengthiness of the process often leads to calls for policy actions aimed at mitigating the adverse consequences of the disequilibrium situation or designed to prevent the economic shock leading to this condition. Furthermore, the persistence of high unemployment rates in a number of OECD countries over the last two decades, especially in Europe, suggests that the "natural" rate of unemployment has risen in some countries. Thus, policy officials are understandably concerned with the employment effects of such international economic shocks as shifts in the volume and composition of trade and foreign direct investment and significant changes in exchange rates.
Whereas economic analysis indicates there are strong forces tending to restore employment to its "natural" level after an economic shock disturbs this condition, no such parallel exists when it comes to shocks that cause changes in relative wages. There is no "natural" relative wage pattern to which an economy tends to return through market forces after relative wages have been changed by some exogenous economic shock. A country's structure of wages depends on such factors as the nature of its technology, factor endowments, domestic and foreign preferences for goods and services, institutions, and public policies relative to other countries.
The factor-proportions theory of international trade focuses, for example, on cross-country differences in relative factor endowments as the cause of trade and determinant of relative factor prices and assumes that technology and tastes are similar among countries. Factors that are relatively scarce in a country will be relatively expensive in the absence of trade, while those that are relatively abundant will be comparatively cheap. Thus, the wages of skilled workers will be high relative to those of unskilled workers if the country's supply of skilled labor is scarce relative to other countries and its supply of unskilled labor is relatively abundant. These conditions give the country a comparative cost advantage in goods that intensively use unskilled labor and a comparative disadvantage in skillintensive goods, and it will, on average, export the first type of goods and import the other. This pattern of trade will, in turn, tend to bring the structure of relative wages and other factor prices closer together across countrie~.~ Researchers, e.g., Barro (1991), and Mankiw, Romer and Weil (1992) , have found evidence of income convergence among the OECD countries.
In contrast, the Ricardian trade model emphasizes relative differences in technology across commodities as the cause of differences among countries in comparative costs and in relative factor prices. Suppose, for example, that a country's relative factor endowments are no different than the rest of the world but that its technology gives the country a productivity advantage in producing skillintensive goods. Since in the absence of trade, these goods will be relatively cheaper in the home country than in the rest of the world, they will be exported as trade is opened up. This, in turn, tends to raise the wages of skilled relative to unskilled workers in the home country, while having the opposite effect in the rest of the world.
The nature of institutions, preferences, and public policies also plays a significant role in determining the structure of relative wages and other factor prices. For example, the degree of unionization among various skill groups and the minimum wage level imposed by the government obviously affect relative wages. Similarly, the magnitude of resources that a country devotes to higher education and its propensity to save have important implications for the pattern of factor prices evolving over time.
EVIDENCE ON THE SHORT-RUN EMPLOYMENT IMPACT OF CHANGING TRADE AND INVESTMENT PATTERNS
Even though unemployment may tend to return in the long-run to its so-called "natural" rate after exogenous shocks, political leaders are still very concerned about the short-run employment effects of such shocks, since they can cause significant adjustment problems. Changes thought, rightly or wrongly, to be related to trade and foreign direct investment seem to be of special concern due to traditional xenophobia as well as the fear that international factors, over which domestic policy officials have little control, may have a significant adverse impact on domestic welfare.
A. Trade and employment
Several studies have investigated the output and employment impact of shifts in the volume and composition of trade, especially the trade of developed with developing co~ntries.~ The general finding of these inquiries is that the net employment effects of changes in exports and imports have not been significant in OECD c~untries.~ However, a second conclusion is that trade changes have produced significant adverse employment effects in particular industries, especially labor-intensive sectors such as textiles, clothing, timber, furniture and leather. Four recent studies are discussed below and the results of a selected set of studies are summarized in Table 4 .
OECD (199Zb)
A recent OECD study analyzes the relative importance of various structural factors in explaining employment changes in several member countries during the 1970s and early 1 9 8 0~~ It uses input-output techniques to decompose changes in output and employment by industry in nine OECD countries, namely, Australia, Canada, Denmark, France, Germany, Japan, the Netherlands, the United Kingdom, and the United States. The sources of structural change identified are: shifts in structure associated with domestic final demand, exports, imports of final products, imports of intermediate products, technical change, and, in the case of employment, labor productivity. Among the unique features of the study are its relative fine level of industry detail (33 separate industries), the inclusion of the service sector, the division of the manufacturing sector into high-wage, mediumwage and low-wage industries, and the breakdown of exports and imports by region.
Of particular interest for the issues being considered in this paper is the study's decomposition of average annual percentage changes in total employment in seven of the nine countries, usually from the early 1970s to the mid-I 980s (see Table 3 ).7 The first point to note in the table is the positive employment impact from trade (exports minus imports) in most countries for most of the various periods covered. The United Kingdom is an exception, however, with the employment-displacing effect of import expansion exceeding the job-creating effect of export expansion for all the periods covered. In the United States the jobcreating effect of increased exports exceeded the job-displacing impact of greater imports both between I972 and 1977 and between 1977 and 1982 , but the net job-displacing effect from trade between 1982 and 1985 was significant enough to produce a negative job effect for the entire 1972-85 period. It was during this latter period, of course, that the dollar appreciated sharply, thereby leading to large US trade deficits.
When trade in manufactured goods is considered separately (not shown), the net impact of trade over the entire period covered in each country was negative for four of the seven countries, namely, Canada, France, the United Kingdom and the United States. Furthermore, within the manufacturing sector, trade in the products of low-wage industries, namely, food, beverages, and tobacco; textiles and apparel; wood and cork products; electrical machinery other than comrnunications equipment; other transport equipment besides aircraft and motor vehicles; and miscellaneous manufactures, was most likely to have a net negative effect on employment.
Another relationship evident from Table 3 is that changes in final demand for domestic goods (the increase in total final domestic demand minus the increase in imports) generally had a much greater effect on employment than changes in Driver, Kilpatrick and Naisbitl (1988) wood (1 994 Revenga (1992) and Grossman (1984 Grossman ( . 1987 domestic demand for imported goods. Increases in labor productivity also generally displaced significantly more jobs than increases in imports.
The breakdown of exports and imports by region indicates that trade with the Dynamic Asian Economies (South Korea, Taiwan, Hong Kong and Singapore) plus China had a small negative output impact on most countries (Japan and France were exceptions). Analysis of individual sectors shows the service and government sectors to be the most rapidly growing areas in employment terms, with employment in manufacturing decreasing in most of the countries. Within the manufacturing sector, employment grew the most rapidly (or decreased the least) in high-wage industries compared with medium-wage and low-wage industries.
The decomposition approach, using input-output analysis, has been criticized on several grounds, ranging from the absence of any behavioral content, the static nature of the analysis, the assumption of fixed input-output and labor coefficients, and the failure to introduce the effects of scale economies.8 Obviously, the various components of the decomposition of employment effects are not independent of each other. For example, increases in labor productivity tend to increase both domestic final demand and exports. Another linkage that has been emphasized (see Martin and Evans, 1981, and Wood, 1993 ) is between imports and productivity changes. It has been argued that actual or threatened import competition will cause producers to rationalize production facilities, invest in labor-saving techniques and shed labor. However, the decomposition formula will attribute the decline in the use of labor to productivity changes without recognizing that these productivity changes may have been the result of import competition.
Although this line of reasoning recognizes that technical progress can be an endogenous as well as exogenous process, the link between imports and productivity growth in existing endogenous growth models is not as direct as postulated in the above analysis. In these growth models, individual producers undertake those R&D activities that maximize their profits. An increase in actual or threatened import competition affects R&D efforts only by changing economic variables that influence profits. For example, an increase in import competition in a sector, by decreasing the price of the import-competing domestic good, tends to decrease the profitability of investments in knowledge in the sector and thus lower the rate of productivity growth. Furthermore, an increase in unskilled labor-intensive imports tends to lower the price of unskilled labor in the importing country and raise the price of more highly educated labor. If, as is usually assumed, R&D activities are intensive in their use of highly educated labor, this increase in the price of such labor tends to have the effect of lowering the rate of technical progress, thereby lowering the rate of growth in labor productivity. Both these lines of reasoning produce conclusions opposite to the one mentioned above. However, by increasing the exchange of information among producers, increased trade can have the effect of reducing duplication of research efforts and, by thereby increasing the aggregate productivity of resources employed in R&D, raising innovative activities.
At an empirical level, if increased import competition is a major cause of unskilled labor-saving technical change, one would also expect to find changes across industries in the ratio of (exports-imports)/output to be negatively related to changes across industries in the ratio of the use of skilled to unskilled labor, that is, the greater the decrease in the trade ratio, the greater the increase in the ratio of skilled to unskilled labor. For the United States, there is, in fact, a positive (though not significant) relationship between these variables for the periods, 1967 -77 and 1977 -87 (see Baldwin and Cain, 1994 .
The so-called X-efficiency literature does, however, provide an analytical basis for why increased import competition might lead to managerial actions that raise labor productivity and reduce employment (see Leibenstein, 1966; Corden, 1974; Caves and Krepps, 1993) . The idea behind this concept is that managers, especially those in oligopolistically organized product sectors, do not take all actions to maximze profits, for such reasons as a preference for leisure over the work involved in seeking out all profitable opportunities and the power and satisfaction they gain from an excess number of employees. However, given some rent-threatening disturbance, such as increased international competition or a shift in corporate control, managers take actions to increase efficiency by eliminating excess labor or possibly by introducing labor-saving techniques that were not fully exploited prior to the competitive disturbance. The extent to which this type of inefficiency within firms actually exists and can be eliminated by increased competition is still a matter of considerable disagreement among economists. More empirical tests of the X-efficiency hypothesis and a more fully specified theoretical model of managerial behavior in various market structures seem needed to establish a general connection between increased import competition and productivity growth.
Driver, Ki/patrick and Naisbitt (1 988) Two recent criticisms of the conclusions of the decomposition approach, in which the authors have provided empirical estimates of the effects of introducing alternative assumptions, deserve particular attention. The first by Driver, Kilpatrick and Naisbitt (1988) involves the criticism that typical estimates of the employment impact of structural changes are based on average labor coefficients of broad industrial sectors that are usually each composed of many firms with very different levels of labor productivity due, for example, to differences in age and lo~ation.~ As the authors note, an expansion in demand is likely in the short-run to lead to the reinstatement of low-productivity (high labor coefficient) equipment that had been mothballed. A decline in the demand is also likely to result in the idling of the least productive equipment. In contrast, a sustained increase in demand will probably be met by installing new equipment, which is likely to have a higher labor productivity (lower labor coefficient) than existing facilities.
To estimate labor coefficients based on the most and least productive firms in an industry, the authors utilize data from the National Economic Development
Office of the United Kingdom that provides a distribution of output per worker for each UK manufacturing industry. They specifically estimate output per worker (inverted to obtain employment per unit of output) for the first and third quartiles of the output distribution for each industry as well as the average productivity for each industry. They then calculate the employment effects of a balanced 100 million pound increase in UK exports and imports based on 1979 trade shares under three different assumptions. The first uses average labor coefficients to calculate employment changes, while the second uses industry labor coefficients based on the least productive workers producing one-quarter of the industry's output. The third scenario utilizes the latter coefficients to measure the import displacement but uses labor coefficients based on the most productive workers producing onequarter of the industry's output to measure the employment generated by exports.
Under the first assumption they find that a balanced 100 million pound increase in UK exports of manufactured goods to developing countries and imports of manufactures from these countries results in a net employment loss of 1 314 jobs, whereas under the second and third scenarios, the net job losses are 1 445 and 5 227, respectively. Similarly, a 100 million pound expansion of UK exports and imports to and from other EC countries causes a loss of 3 514 jobs based on the third set of assumptions, but only 223 jobs when average labor coefficients are utilized.
The authors may be correct in concluding that the usual method of estimation understates the employment impact of trade changes. But, before their approach can be accepted, empirical tests of their hypothesis concerning the relative efficiency of firms supplying most of the goods when exports increase and those most affected by import increases need to be undertaken by analyzing firm-level data for various industries.
Wood (1991, 1994)
Wood (1991 and 1994) also criticizes the usual manner by which labor coefficients are calculated when estimating the employment effects of trade with developing countries. He argues that many manufactured imports from developing countries (the South) are noncompeting imports, in the sense of not being produced in the developed countries (the North). They are not produced in the North because their high unskilled labor intensity makes them unprofitable. (The manufactured imports of the developing countries are also largely noncompeting, in the sense of not being produced in the developing countries.) He argues, therefore, that it is inappropriate to use the labor coefficients of the developed countries in estimating the employment that would be generated in these countries if they produced their imported manufactures.
The alternative procedure followed by Wood is to construct a set of counterfactual labor coefficients by starting with the actual average labor and capital coefficients used in producing the South's exports of noncompeting manufactures (taken to be al/ manufactures except processed primary products). On the basis of factor price estimates for unskilled labor, skilled labor, and capital in the manufacturing sectors of the South and North and estimates of factor substitu-tion elasticities, he then modifies the South's coefficients to take account of the North's different relative factor prices. This yields the unskilled labor, skilled labor and capital coefficients needed to produce the noncompeting manufactures in the North. Finally, Wood takes account of the point that the costs and thus prices of these manufactures would be more expensive in the developed countries due to their higher factor prices. Thus, the increase in labor-intensive manufactured output volume of the North would be smaller than the actual volume of imports.
On the basis of these various adjustments, Wood estimates that the employment content of imports of manufactures by the North from the South exceeds the employment content of exports by the North to the South by about 9 million person-years or by about 12 per cent of actual employment in Northern manufacturing. In contrast, he estimates the difference to be only about 1 million personyears when the conventional method of using the North's labor coefficients is followed. Moreover, he argues that the difference would be considerably larger if one took into account the labor-saving technological progress stimulated in the North in reaction to competition from the South.
A number of points arise concerning Wood's approach. The most obvious one relates to his contention about the importance of noncompeting manufactures in North-South trade. In his empirical analysis, he assume that all manufactures other than processed primary manufactures, such as food and refined petroleum, are noncompeting. While one can readily agree there are many goods imported into the United States, for example, that are not produced in the country, to assume that all manufactures other than process primary products are noncornpeting seems a considerable exaggeration.
Wood cites two sources to support this assumption. The first is a theoretical paper by Krueger (1977) , in which she develops a model where factor-price equalization does not prevail and countries produce manufactured goods that, in general, require inputs similar to their overall capital/labor ratios in manufacturing. The second is a series of developing country studies on trade and employment directed by Krueger (Krueger, Lary, Monson, and Akrasanese, 1981; Krueger, 1982; and Krueger, 1983) . Utilizing the theoretical framework of Krueger's 1977 paper, these studies investigate the contribution to domestic employment of import-substitution versus export-oriented trade policies. Thus, they involve estimating domestic labor coefficients for goods that are exported, goods that are imported but also produced domestically, and imported goods that, while not currently produced domestically, might be produced locally under further importsubstitution policies.
Each investigator was left to determine which goods fitted the last category (noncompeting imports), based on his special knowledge of the economy, but the general rule followed was to consider imports as noncompeting if the ratio of (consumption-domestic production)/consumption in the industry in which the imports were classified was between 0.5 and 0.99. The considerable differences among the investigators in the value of this ratio selected as indicating the existence of a non-import-competing sector and the wide difference among the coun-tries in the calculated shares of noncompeting imports, e.g., Chile with 22 per cent, Thailand with 44 per cent, and Pakistan with 72 per cent, suggest that the calculations were highly dependent on the investigators' individual judgements as to what should be regarded as a noncompeting import. The ratio is also only a very crude test of whether imports are noncompeting or not. However, since the countries studied were in the early stages of industrialization, it is not surprising that some investigators found relatively high ratios of noncompeting imports of manufactured goods to total manufacturing imports. In contrast, in mature industrial countries like the United States and most EU countries, one would expect to find considerably lower ratios of imports of noncompeting manufactured goods to total imports.
One source of evidence on this latter conjecture comes from input-output tables compiled by most governments. The builders of these tables have long had to deal with the issue of whether a particular imported good is substitutable for some domestically produced good or not. In the US input-output tables for 1977 and 1982, 14.4 per cent and 13.9 per cent, respectively, of total imports are classified as noncompeting (US Department of Commerce, 1984 and 1988) . This suggests that one needs considerably more evidence on the importance of noncompeting products before Wood's assumption can be accepted as realistic. 10 Wood also assumes, as did Krueger, that the state of technology is the same in the South and North. However, if the productivity of labor and capital is considerably higher in the North than the South due to access to better technology and managerial practices, Wood's method exaggerates the labor needed in the North to produce domestically the manufactured goods imported from the South. There is considerable empirical support for the view that significant productivity differences exist between developed and developing countries.'' An alternative to Wood's methodology for calculating labor coefficients for goods no longer produced in the developing countries, e.g., black-and-white TV sets or simply manufactured footwear, that could be used to check on the empirical importance of this point would be to begin with the factor coefficients that prevailed in the North at the time this group of countries produced the manufactures that are now noncompeting. These coefficients could then be modified to take account of changes in relative factor prices in the manner followed by Wood.'*
Berman, Bound and Griliches (1994)
This paper is also relevant for assessing the impact of international trade on employment. These authors attempt to explain the causes of the observed shift away from unskilled and toward skilled labor in US manufacturing in the 1980s. In particular, they consider the relative importance of the following shocks: unskilled labor-saving technological progress, an expansion of international trade that has resulted in a decrease in the demand for unskilled workers and an increase in the demand for skilled workers, and an increase in Defense Department procurements that has had a similar effect. Their main data source is the US Annual Survey of Manufactures, which provides information about the use of production and nonproduction workers in four-digit SIC industries. This classification of workers closely mirrors the distinction between blue-collar and white-collar occupations, as well as between those who do not have a high school education and those who do.
Utilizing skill indexes based on the relationship between hourly earnings and occupations of blue-collar and white-collar workers, Berman eta/. first show that a significant part of the skill upgrading between 1973 and 1987 was due to an economy-wide shift to white-collar or nonproduction labor. They then decompose the increase in the proportion of nonproduction workers in the economy into that part due to their increased use within industries and that part due to the shift in production toward industries using high proportions of such workers. The authors argue that the increase in US trade in manufactures as a share of manufacturing shipments and the military build-up both work primarily by shifting the derived demand between industries from those intensive in production workers to those intensive in nonproduction workers. In contrast, they argue that biased technological change shifts the skill composition of labor demand within industries. They also further decompose the between-and within-industry effects in each of the 450 industries into four sectors: domestic consumption, exports, imports, and defense procurement, assuming that imports replace employment in other sectors. Their finding from this analysis is that the contribution of imports and exports to the annual rise in the share of nonproduction workers between 1979 and 1987 due to between-industry shifts, namely, 0.165, is 29 per cent, whereas defense procurement accounts for 44 per cent of the shift. Thus, of the total annual increase of 0.552 percentage points per year in the nonproduction share of manufacturing employment between 1979 and 1987, only 9 per cent ([.29 x .165]/.552) was due to between-industry shifts in exports and imports.13 Thus, they conclude that the role of trade in shifting employment away from production-labor-intensive industries is quite small.
The claim by the authors that the increase in international trade works mainly by shifting the demand for skilled versus unskilled labor among industries whereas biased technological changes primarily affect the demand within industries for skilled versus unskilled labor is not supported by trade theory. The authors do not discuss the reasons why the ratio of a country's exports and imports to its output can increase at unchanged terms of trade but possible reasons are a reciprocal reduction in tariffs among countries or a general decrease in transportation costs. In these situations trade could expand as a share of a country's gross domestic product without any change in the international prices of the two goods.
To be more specific, consider the standard two-factor (skilled and unskilled labor), two-good (a skilled labor-intensive good and a unskilled labor-intensive good), two-country Heckscher-Ohlin trade model in which one of the countries is exporting the skilled labor-intensive good, while the other exports the unskilled labor-intensive good. The endowments of the two factors remain fixed in the two countries. While the reciprocal reduction of tariffs or the decrease in transportation costs need not change the international prices of the two goods, these changes will increase the domestic price of each country's export good (lower the relative price of each country's import good). If we also assume that the labor coefficients are fixed in each country, each country's output levels for the two goods would not change nor would there be any change in the use of skilled versus unskilled labor within each country. However, the real wages of skilled labor would increase relative to the wages of unskilled labor in the country exporting the skilled laborintensive product and fall in the other country.I4
If, as is likely to be the case, factor coefficients are not fixed, the output of the skilled labor-intensive good will expand in the country exporting this good, and the output of the unskilled labor-intensive good will decline. The opposite will take place in the other country. At the same time, in response to the change in relative factor prices, there will be a substitution of unskilled labor for skilled labor in the country exporting the skilled labor-intensive product, thereby decreasing the ratio of skilled to unskilled labor in the two indu~tries.'~ The opposite will take place in the other country. Thus, as trade expands, there is both a within-industry shift in the relative use of skilled and unskilled labor and a between-industryshift toward either the skilled labor-intensive goods or the unskilled labor-intensive product. Both shifts take place concurrently.
These points can be illustrated with the aid of Figures l a and Ib, which depict a country's production, trade and factor allocation in the standard twogood, two-factor Heckscher-Ohlin trade model with constant returns-to-scale and perfect competition. To simplify the analysis, assume that the home country, whose production possibilities curve, TT, is shown in Figure la , faces fixed international prices for the two goods it produces, X and Y. The country is assumed to import good X and export good Y. The slope of the line pfcf (equals the slope of the line ptct) indicates the international price of good X, while the reciprocal of this slope represents the international price of good Y. Assume that initially the country imposes a duty on imports of good X in order to stimulate domestic production of this good. It produces at point pt on its production possibilities curve where the marginal cost of producing X (equals the slope of the production possibilities curve) equals the domestic price of X, which exceeds the international price by the duty. The country trades along the international price line, ptct, to the consumption point ct, where the slope of a community indifference curve equals the slope of the production possibilities curve at pt, If the home country removes the import duty, production shifts to pr, as the domestic price of X falls to equal the international price of X. This stimulate a between-industry production shift that increases the output of Y and reduces the output of X. Figure 1 b, the so-called Bowley-Edgeworth box diagram, depicts how the allocation of the given supplies of unskilled and skilled labor changes as the production point on the production possibilities curve changes. The size of the box indicates the home country's total supplies of unskilled labor (measured along the x axis) and skilled labor (measured along the y axis). The amounts of skilled and unskilled labor allocated to the production of good X are measured from the origin OX, whereas the quantities of skilled and unskilled labor used in producing good Yare measured from the origin OY. All of the endowments of unskilled and skilled labor could be used to produce only good X (the point Oy shows this allocation), only good Y (the point OX shows this allocation of the two factors), or various combinations of the two goods (the curve OxpfptOy in Figure l b indicates the maximum amounts of one of the goods that can be obtained for a given level of production of the other). This optimum output expansion curve is the locus of tangencies of the equal output curves of the two goods, where good X isoquants, ix, are measured from the origin Ox and good Y isoquants, iy, are measured from the origin OY. Since good X is assumed to be unskilled labor-intensive (good Y is assumed to be skilled labor-intensive), the optimum output expansion curve is below a straight line between 0, and Oy.
At the tariff production point pt in Figure 1 b, 0xXt of unskilled labor and Xtpt of skilled labor are devoted to the production of good X, while OyYt of unskilled labor and Ytpt of skilled labor are devoted to the production of good Y. In the move to the free trade point, the ratio of skilled to unskilled labor used in producing good X and the ratio of skilled to unskilled labor used in producing good Y both decline (or the ratios of unskilled to skilled labor rise), as can be seen in the diagram. It follows that the wages of skilled labor rise relative to wages of unskilled labor in both sectors, since in each sector there are relatively more unskilled workers to assist the skilled workers. Thus, in addition to the between-industry shift in the use of unskilled versus skilled labor resulting from the increase in the production of the skilled labor-intensive good Y and decrease in the production of the unskilled labor-intensive good X as the tariff is removed, there is a within-industry shift toward the relatively greater use of unskilled labor in the production of both goods. This latter shift occurs as producers substitute unskilled labor for skilled labor in response to the relative decline in the wages of unskilled labor.
Unskilled labor-saving technical progress also brings about relative shifts in labor demand among industries as well as within industries. Consider the case where this type of technological progress occurs to the same extent in both industries. Besides the within-industry shift toward the greater use of skilled compared with unskilled labor in both sectors, the output of the unskilled laborintensive industry will increase relative to the output of the skilled labor-intensive good.16 As long as the country is too small to affect its terms of trade, this output shift will have no additional impact on the use of skilled versus unskilled labor in each sector. However, if the country is "large" in the sense of being able to affect its trading terms, the price of the unskilled labor-intensive good will fall due to the relative increase in its supply, thereby reducing the relative wages of unskilled workers. Nevertheless, if the labor coefficients are fixed, there will be no further changes in relative outputs. But if substitution among the two factors is possible, these changes will cause the output of the unskilled labor-intensive sector to decline relative to the output of the skilled labor-intensive industry and withinindustry shifts toward unskilled labor that will partly offset the shift toward skilled labor due to the technological change. Thus, if factor substitution is possible, both within-industry and between-industry shifts occur as a consequence of technical change. These relationships are explained in more detail with the aid of Diagrams A l , A2, A3 and A4 in the Appendix.
There seems little doubt but that unskilled labor-saving (skilled labor-using) technological progress has taken place to a considerable extent, at least in the United States, in recent years. Between 1977 and 1987, for example, the unweighted average ratio of workers with 13 or more years of education to workers with 12 years of education or less increased from 0.46 to 0.61 in the 67 industries of the US input-output table in which international trade in goods or services trade takes place (Baldwin and Cain, 1994) . This occurred even though the wages of these two groups moved in the direction that tended to lead to the substitution across industries of less well educated workers for better educated workers, i.e., the ratio of the wages of the former to the latter workers increased from 1.35 to 1.52 between these years (ibid.). However, while biased technical progress may have played the dominant role in accounting for the increased share of skilled workers, it is not possible to base such a conclusion on the finding that within-industry shifts in the use of skilled labor relative to unskilled labor have been considerably greater than between-industry shifts. Unskilled labor-saving technological progress, an expansion of international trade, and an increase in Defense Department procurements (the three shocks that the authors consider) all produce both between-industry and within-industry shifts in the relative demand for skilled versus unskilled labor, and it is not possible to state a prior; that unskilled labor-saving technical progress works primarily by shifting the demand for skilled versus unskilled labor within industries, whereas the other two shocks mainly have the effect of shifting the between-industry demand for different labor skills.
Foreign direct investment and employment
As is the case with trade, there is a wide divergence of views concerning the effect of direct investment abroad on domestic employment. Labor unions maintain that there is a loss of actual or potential jobs when firms invest abroad as well as when either exports fall or imports rise. In contrast, multinational firms contend that much of their foreign direct investment is induced by the growing competitiveness of foreign producers and, thus, that domestic jobs would be lost even if they did not invest abroad. Indeed, they contend they are able to maintain domestic employment in high-skill activities by transferring their labor-intensive activities abroad. In addition, these firms point to the increased demand by their subsidiaries for domestically-produced intermediate products and capital goods, as direct foreign investment takes place."
The view of most economists seems to be that no firm conclusion is warranted about the net employment effects of direct foreign investment. Broad generalizations are difficult because of the very different employment effects one obtains from various plausible alternative assumptions about what will happen in the absence of foreign investment and what the magnitude of increased imports by the host country from the investing country will be. For example, one wellknown study by Bergsten, Horst and Moran (1978) finds that modest levels of foreign direct investment are positively correlated with US exports, while higher levels are less related to exports and may even begin to substitute for them. Lipsey and Weiss (1981) conclude that there generally is a complementary relationship between US foreign direct investment and US exports. In contrast, a more recent study by Glickrnan and Woodward (1989) concludes there was a net average annual loss of US jobs between 1977 and 1986 of 274 000 as a consequence of US investment abroad or 0.5 per cent of average total US employment over these years.'E Glickman and Woodward (1989) The approach followed in deriving these figures is adapted from Frank and Freeman (1978) . These two authors utilized a model in which US firms are assumed to possess monopoly power in foreign markets and, therefore, set prices above marginal costs in supplying these markets either by exporting from the home country or producing the goods in foreign subsidiaries. By estimating foreign demand elasticities and ratios of marginal costs (assumed to be constant) in domestic and foreign subsidiary facilities (the latter assumed to be lower than the former) for various industries, Frank and Freeman first derive substitution parameters indicating the ratio of the quantity of goods each industry would supply in the foreign market if it only exported to this market compared to the quantity it would supply in this market if it did not export but produced these goods in its lower cost foreign facilities. They next multiply the estimated volume of subsidiary production in each industry (calculated by multiplying the annual investment expenditures of the industry's foreign subsidiaries by an appropriate capital/output ratio) by these substitution parameters to estimate the export production that is displaced by foreign investment. Finally, the direct and indirect number of jobs displaced by this loss of exports is calculated from the 1970 inputoutput table and appropriate labor coefficients. The gain in employment due to increased exports of intermediate goods to foreign subsidiaries as a consequence of foreign investment is also estimated utilizing historical data on the exports of intermediates to foreign subsidiaries. These various steps yield an estimate for the net number of jobs displaced by US foreign investment in 1970 of 160 377.
As Frank and Freeman are aware, this estimate of job losses is very sensitive to their estimates of demand elasticities, which are based on accounting costs rather than a measure that includes the opportunity cost of capital. Rousslang (1978, p. 176) maintains that, if an appropriate measure of costs that includes the opportunity costs of capital is used to estimate demand elasticities, the export displacement effect in the Frank-Freeman model is more than offset by the employment stimulus stemming from increased exports of intermediate goods to the subsidiaries. The Frank-Freeman results also differ considerably if marginal costs are assumed to be increasing rather than constant and if competition from other foreign firms is taken into account.
Glickman and Woodward (1989) are aware of these problems but feel they would be too difficult to incorporate in an empirical model, and they, therefore, follow the methodology of Frank and Freeman. However, unlike Frank and Freeman, they do not provide any sensitivity analysis on how their estimates of the net job displacements change with alternative estimates of the substitution parameters nor do they provide information on their estimates of these parameters across industries. (-777 900) . The sum of these components yields the 547 927 figure cited above.
The authors argue that most of the almost 1.4 million job gains under the acquisitions category merely represent the transfer of existing jobs from domestic to foreign owners. Furthermore, they also note that the sales of assets may not lead to any job losses but just the transfer of existing jobs from domestic to foreign owners. However, they believe that liquidations of assets are more likely to lead to net job losses. Their inability to separate these two components makes it impossible to evaluate the loss of almost 0.8 million jobs cited above in the sales and liquidation component. Glickman and Woodward emphasize that if one looks just at the sum total of new plants, expansions, and cutbacks, there is a net loss of jobs amounting to 55 863. They do recognize that the years covered include the recession year of 1982 and point out that, if just the period 1984-86 is used, these three components yield a net job gain of 55 510. Thus, these authors conclude that, at best, the number of new jobs created through direct investment by foreigners in the United States has been modest and may be negative. In any event, they believe any gain to be less than the number of jobs lost by direct investment abroad by US firms.
An unsatisfactory feature of the Glickman-Woodward analysis is the difference in the methodology used to estimate the employment impact of US direct investment abroad and foreign direct investment in the United States. In particu-lar, one would have liked to see an estimate of the US employment impact of direct investment by foreign firms based on the same kind of approach used in estimating the employment effects of US direct investment abroad. Expenditures on plant and equipment are available for US affiliates of foreign companies, just as they are for foreign affiliates of US companies. Thus, the increase in output associated with this investment could be estimated, using appropriate capital/ output ratios. Furthermore, information from the BEA surveys is available to estimate the imported component of this output. Utilizing the input-output table and appropriate labor coefficients, the direct and indirect employment generated in the United States from the investment expenditures of US affiliates of foreign firms could then be estimated and compared with their estimate of job losses due to US direct investment abroad. Without a comparability exercise such as this, the conclusion of Glickman and Woodward that US investment abroad results in large US job losses, while foreign investment in the United States creates few jobs, cannot be regarded as robust. More research is needed to reach conclusions in which one can have greater confidence about the net US employment impact of US direct investment abroad and foreign investment in the United States.
Other Studies
Analysis by the OECD Secretariat indicates that net direct investment flows of OECD countries in the period 1980-90 amounted to only 0.73 per cent of their gross fixed capital formation. Moreover, much of this investment was directed at other OECD countries. Consequently, the numbers simply do not support the view that foreign direct investment has resulted in a massive transfer of job creation possibilities to non-OECD countries. However, this does not mean that there have been no substantial effects for particular sectors or companies.
A recent study by Messerlin (1994) provides additional insights into the relationships between foreign direct investment and employment. Using detailed industry data for France from 1989 to 1992, Messerlin finds that direct foreign investment by French firms was concentrated in industries in which he estimates trade changes have brought about job gains rather than in those sectors that experienced job losses through trade.
IV. EVALUATION OF EMPIRICAL EVIDENCE ON THE EFFECTS OF TRADE AND OTHER FACTORS ON RELATIVE WAGES
Some of the earlier studies cited in Part 111 not only include calculations of the aggregate employment effects of trade and direct foreign investment but employment estimates by various skill groups. For example, Sapir and Schumacher (1985) (also see Schumacher, 1984) estimate that, although a $1 billion expansion of exports and imports of manufactured goods, distributed in the same commodity structure as prevailed in 1977, would decrease aggregate employ-ment in Germany, France, Italy, the United Kingdom, the Netherlands, and Belgium, the demand for skilled labor (salaried employees and skilled workers) would rise in all of these countries except Italy.2O Neglecting changes in the supplies of various types of labor, this suggests that the trade patterns of these countries in manufactured goods tended to raise the wages of skilled workers relative to semi-skilled and unskilled workers. Similarly, in their study of the labordisplacing effects of foreign direct investment by the United States in 1970, Frank and Freeman (1978) found that the demand for semi-skilled and unskilled workers decreased relative to that for professional, managerial, clerical and sales workers.
In recent years economists have devoted considerable research efforts to investigating the demand and supply forces that have brought about the observed changes in the relative wages of better educated compared with less well educated workers over the last 25 years in advanced industrial countries, especially in the United States, e.g., Katz, Loveman, and Blanchflower (1992) ; Katz and Murphy (1992) ; Bound and Johnson (1992) ; Krugman and Lawrence (1993) . Most investigators conclude that factors other than changes in trading patterns account for most of the change in wage differentials in countries such as the United States, the United Kingdom, Japan, and France. They point out that the declining education differential in the 1970s and increasing differential of the 1980s in the United States and the United Kingdom are consistent with steady growth in the demand for highly educated workers over the period, due to skilled-labor-biased technical change, coupled with the rapid increase in the relative supply of highly educated individuals in the 1970s and the slowing down in this supply during the 1980s (Katz, Loveman, and Blanchflower, 1992, p. 27) . They also stress the importance of differences in labor market institutions, especially the influence of labor unions and minimum wage levels established by the government, in explaining the observed shifts in wage differentials. However, some investigators believe that changes in the structure of international trade, especially those related to the appreciation of the dollar, were an important factor in accounting for relative wage shifts in the United States during the 1980s.2i
Three recent studies analyzing how the changing structure of exports and imports has affected the demand for workers with different levels of education in the United States are Katz and Murphy (1992) , Murphy and Welch (1992) , and Borjas and Ramey (1 992).22 Their results are discussed below and summarized in Table 5 . Katz and Murphy investigate shifts in the relative demand for different types of workers between 1963 to 1987 by estimating the direct amount of labor of different educational levels embodied in US exports and imports for 21 manufacturing industries. They conclude that the effect of trade on the relative demand for different types of labor was quite moderate until large US trade deficits developed in the 1980s. Between 1979 and 1985, trade changes increased the relative demand for male college graduates by 0.55 per cent, while reducing the relative demand for males who dropped out of school with 8-11 years of education by 0.63 per cent. The changes for female workers were 1.26 per cent and 2.22 per cent, respectively. The authors' estimates of changes in relative labor demand between 1979 and 1987 (they do not give equivalent figures for 1979-85) due to all factors was +7.2 per cent for male workers with a college education and -8.9 per cent for males workers who dropped out with 8-1 1 years of education. Consequently, their estimates suggest that trade changes were not a major factor affecting the demand for US labor, even in the 1980s. The authors also observe that trade-induced changes in relative labor demands were quite small relative to the increases in the supplies of more-educated workers during the same period. A fundamental problem with the Katz-Murphy analysis is, as Learner (1994) points out, that changes in the relative demand for various categories of labor need not have any effect on the relative wages of these types of labor. In the Heckscher-Ohlin trade model, changes in relative factor prices take place only as product prices change, if the state of technology is held constant (see Deardorff and Hakura, 1993) . If the prices of internationally traded goods remain fixed (either because the country is so small that it has no affect on its terms of trade or domestic forces tending to shift international prices in a particular direction are offset by foreign economic forces), relative factor prices will remain unchanged. Thus, there is no necessary relationship between the factor content of trade and changes in relative factor prices. Murphy and Welch (1991) analyze how changes in the US net trade deficit for durable goods, nondurable goods, traded services, and nontraded goods as a percent of GNP affect the demand for labor (at given wages) between 1979 and 1986, using a macroeconomic framework in which the industrial structure of US demand remains fixed as well as US technology and factor endowments. They find that the increase in the net trade deficit for the durable goods sector, where the ratio of workers with 12 or fewer years of education to those with 13 or more years is relatively high compared to nontraded goods and traded services, is especially important in explaining the observed shifts in the relative demands for these categories of workers. Arguing that changes in relative wages are likely to be roughly proportional to these demand shifts, they find that the order of actual changes in wages is the same as their predicted order of employment changes. However, while shifts in trading patterns are consistent with the direction of observed changes in relative wages, the actual divergence in relative wages was considerably greater than predicted by their model. For example, they point out that the actual changes in the wages of workers with 12 and 13-15 years of education were -7.80 per cent and -0.33 per cent, respectively, between 1979 and 1986, whereas the predicted changes due to trade are only -1.25 per cent and -0.36 per cent, respectively.
As the authors note, a key assumption in their approach is that any increase in domestic spending at fixed prices is divided among the various groups of goods and services in a manner that keeps spending shares by sector constant. However, if the desired percentage increase in spending on durable goods was more than the increased spending associated with the overall trade deficit's share of GNP, namely, 4.1 per cent, the decrease in the demand for domestic labor in that sector predicted by their model would be reduced. Their assumptions imply that any increase in sector spending beyond the overall deficit has to be due to a decline in the price of the sector's products brought about by increased foreign competition. Thus, with a decline in relative prices, the relative wages of the factor used intensively in producing these products must decline. The appropriate sectoral marginal propensities to spend out of the increased domestic expenditures associated with a particular overall trade deficit are empirical issues that should be determined when using such a model. Borjas and Ramey (1 993) argue that foreign competition in highly concentrated manufacturing industries was an important factor underlying the increase in the returns to skills observed during the 1980s. They present a model of wage determination in which one sector, which uses only low-skill labor, is organized oligopolistically. Firms in the rest of the economy use both low-skill and high-skill labor and operate in perfectly competitive markets. The low-skill workers in the oligopolistic sector share in the excess profits of this industry and thus earn rents that raise their wages above low-skill workers in the competitive sector. Increased import competition reduces these rents significantly and also leads to a reduction in the number of workers employed in the durable goods sector. These extra workers shift to the competitive sector and drive down the wage of low-skill workers in that sector too.
Borjas and Ramey utilize industry data for major metropolitan areas in the United States to test their theory. They first regress the wage differential between college graduates and high-school dropouts on the fraction of the labor force in highly concentrated, import-competing industries producing durable goods, the fraction of the labor force in low-concentration import industries and such factors as the fraction of the population foreign-born, the fraction of women in the labor force, and the unemployment rate. As expected, they find that high-school dropouts fare better relative to college graduates the greater the proportion of workers employed in highly concentrated import-competing industries. Borjas and Ramey then utilize these regressions to estimate the proportion of the actual change in this wage gap between 1976 and 1990 that can be explained by changes in the variables, e.g., the decline in the fraction of the labor force employed in highly concentrated import-competing industries. They find that about 12 per cent of the decrease in the wages of high-school drop outs relative to college graduates can be accounted for by the decline in the importance of these concentrated, importsensitive sectors. (These industries accounted for 4.3 per cent of the workforce in 1976.) The increase in the proportion of foreign-born workers explains 14 per cent of the increase in the wage gap, while the greater female labor force participation rate accounts for 25 per cent of the widening of the wage gap. The effect of the change in the unemployment rate is negligible. This leaves about 48 per cent of the observed change in the wages of high school drop outs relative to the wages of college graduates due to unexplained factors.
Recently, Krugman and Lawrence (1 993) (also see Lawrence and Slaughter, 1993) have argued that increased import competition of the type discussed by the above three groups of authors cannot be more than a "quantitatively minor" (ibid., Abstract) part of the explanation of the growing wage gap in the United States between better and less well-educated workers, le., between more skilled and less skilled workers, in the 1980s. Under the standard Heckscher-Ohlin two-good, two-factor, two-country trade model with given factor endowments and identical technologies in both countries, the effects of increased import competition on the home country, specifically an increase in the ratio of its imports to its output of the import good as a consequence of a relative lowering of foreign production costs for the good, are as First, assume, as the data indicate, that the import sector uses a higher proportion of less skilled to more skilled workers (the only factors of production) than does the export sector. As the relative price of the import good decreases and imports increase, the real wages of the less skilled workers will fall and the real wages of the more skilled workers will rise. This is the Stolper-Samuelson (1 941) relationship.
If less skilled labor can be substituted for more skilled labor in producing a given output level of the two goods, the decline in the wages of less skilled to more skilled workers will lead to the substitution of less skilled for more skilled workers in producing both goods, thereby raising the ratio of less skilled to more skilled workers in both industries. Output and employment also decline in the unskilled labor-intensive industry and expand in the skill-intensive industry in response to the decline in the price of the good produced by the unskilled laborintensive sectors relative to the good produced by skilled labor.
These points are demonstrated in Figures 2a and 2b , which depict the effect of increased foreign competitiveness in the standard two-good, two-factor Heckscher-Ohlin trade model. The effect of increased foreign competitiveness is to lower the price of the good exported by foreigners, assumed to be the unskilled labor-intensive good, X. This causes production of this good to decrease in the home country, e.g., the United States, and resources to be shifted to the production of the skilled labor-intensive good. This is shown in Figure 221 , which depicts the production possibilities curve of the home country, by the shift in the production point from o1 to o2 and in the consumption point from c1 to c2.
Both the between-industry and within-industry shifts in the home country's fixed endowments of unskilled and skilled labor that accompany this change in production are shown in Figure 2b . As the output of good X declines in response to its lower price, both unskilled and skilled labor are moved from the production of X to the production of Y. However, since the production of good Y requires relatively less unskilled labor than the production of good X, the wages of unskilled labor decline relative to the wages of skilled labor. This induces producers of both X and Y to decrease the ratio of skilled to unskilled labor used to produce these goods. In other words, as the production of Y increases and X decreases, the labor allocation point moves from o1 to o2 in Figure 2b , and the ratio of skilled to unskilled labor used in production decreases for both goods.
Krugman and Lawrence argue that observed trends in the United States during the 1980s are inconsistent with this scenario. First, the average ratio of unskilled to skilled workers used in producing goods and services did not rise; instead, it fell significantly. They also claim that the skill-intensive industries showed no tendency to grow faster than unskilled labor-intensive industries. (As explained later in this section, this claim appears to be incorrect.) Thus, they 
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conclude that increased import competition could not have been an important factor in accounting for the widening wage gap in the 1980s. Their preferred explanation for the observed wage change is that domestic technological change increased the demand for more-skilled workers compared to less-skilled workers. Lawrence and Slaughter (1 993) specifically mention unskilled labor-saving technological progress, such as that associated with the greater use of computers, as a possible explanation of the relative wages shift in the 1980s. However, they do not spell out just how this type of technological progress could lead to the observed shifts in the use of skilled to unskilled labor in most industries as well as in the ratio of the output of skilled labor-intensive industries to the output of unskilled labor-intensive sectors and in the terms of trade of the United States.
Learner (1994) criticizes the failure by Krugman and Lawrence to provide an analytical background to their statement that less skilled-saving technological progress is a likely explanation for the observed increased wage inequality. As Learner rightly points out, the effects of such progress depend crucially in which sector such technological progress takes place. For example, in the two-good, two-factor Heckscher-Ohlin model outlined above, technical progress confined to the skilled labor-intensive export sector that saves on unskilled labor has the effect of raising the wages of more skilled labor compared to less skilled labor without any change in product prices. However, while the ratio of the use of more skilled to less skilled labor may end up higher in the export sector even after the substitution of less skilled for more skilled labor in response to this factor price change, it will decline in the import sector if factor substitution is possible, an outcome that is not consistent with the observed rise in the ratio of more skilled to less skilled workers in almost all industries. Such technological change in a country exporting skill-intensive goods also increases the output of the skilled labor-intensive good relative to the unskilled labor-intensive good and thus, by tending to decrease the international price of skilled labor-intensive goods, leads to a decline in the country's terms of trade. However, the terms of trade of the United States improved somewhat in the first half of the 1980s.
As explained in the discussion in Section 111 of unskilled labor-saving progress (and in the Appendix), if this type of technological progress takes place to the same extent in both sectors, the effect prior to any change in relative product prices is to increase the output of the unskilled labor-intensive good relative to the output of the skilled labor-intensive good. This increase in the relative supply of the unskilled labor-intensive good, in turn, tends to bring about a decline in the price of the unskilled labor-intensive good, thereby lowering the wages of unskilled labor relative to skilled labor as well as decreasing the output of unskilled labor-intensive goods and increasing the output of the skilled laborintensive goods. It is possible that this latter output shift could be sufficiently strong to offset the initial shift in the opposite direction so that the country would end up with a higher ratio of the output of skilled labor-intensive goods to unskilled labor-intensive goods than initially, higher wages of skilled workers relative to unskilled workers and improved terms of trade, all of which are consistent with what we observe for the 1980s. The decline in the wages of unskilled workers relative to skilled workers leads to the substitution of the latter for the former workers, but this need not be strong enough to offset the initial increase in the use of skilled workers relative to unskilled workers. However, one difficulty with this explanation of what happened in the 1980s in the United States is that the volume of trade should decrease with this type of technological progress. (This can be seen from Figure 4a in the Appendix.) However, the volume of US exports increased 58 per cent between 1980 and 1990 and the volume of imports by 92 per cent. (Real gross national product only rose by 29 per cent between these years.)
Futhermore, the fact that the ratio of the output of skilled labor-intensive goods to unskilled labor-intensive goods increased significantly in the 1980s (this ratio increased by 33 per cent in the United States between 1977 and 1987) suggests that it is unlikely that the terms-of-trade improvement by itself brought about the shift in the composition of output toward skilled labor-intensive goods.24 The significant increase in the supply of skilled workers relative to unskilled workers was very likely an important factor contributing to this Such an endowment change tends to reduce the price of the skilled labor-intensive good relative to the unskilled labor-intensive product, that is, worsens the country's terms of trade and reduces the wages of skilled relative to unskilled labor.26
This last point is demonstrated with Figures 3a and 3b . Figure 3a shows the initial endowment of the two factors (indicated by the point Oy) and the initial allocation of the factors in the production of the two goods (indicated by the point 0,). Figure 3bdepicts the initial production levels for the two goods, ol, at the equilibrium price ratio of good X for good Y (the slope of the line olcl) and the initial consumption levels, cl. Now assume that the supplies of both skilled labor and unskilled labor increase but that the supply of skilled labor increases relatively more. The new endowments of the two factor are shown in Figure 3a as the point Or. If the equilibrium prices of the goods remained unchanged, the new allocation of the supplies of the two factors in producing the two goods would have to be at the point o2 in order to maintain full employment of both factors. Since the lengths of the lines from the origins OX and OY in Figure 3a to the labor allocation points o1 and o2 indicate the outputs of X and Y, the output of the skilled labor intensive good Y would increase relative to the output of the unskilled laborintensive good X (the output of X actually decreases in the case depicted) as a consequence of the endowment change and unchanged product prices. The point on the new production possibilities curve where the marginal cost of producing X (the slope of the production possibilities curve) is the same as at the initial equilibrium production point is o2 in Figure 3b . With homothetic preferences, the increase in the production of Y relative to the production of X implies that the country's offer of Y for X at the initial equilibrium price will be greater from the point o2 than from the initial production point ol, Le., the line 02c2 is longer than the line olcl. Since this relationship holds for all prices at which the country will offer Y for X, it means that the country's offer curve has shifted outward and that, with a given foreign offer curve of Y for X, the equilibrium relative price of Y will decrease (the relative price of X will increase). Assuming the new equilibrium price of X to Unskilled Labor-Intensive Good X equal the slope of the line 03c3, the new equilibrium production point will be 0 3 in Figure 3b , while the new consumption equilibrium point will be c3. The allocation of the two factors in producing the two goods is shown in Figure 3a as 03. Since the relative price of X, the unskilled labor-intensive good has risen, the wages of unskilled labor rise relative to the wages of skilled labor, and the ratio of skilled to unskilled labor used in producing each good increases.
Thus, once the increase in the supply of skilled relative to unskilled labor is introduced into the analysis, the Krugman-Lawrence explanation of unskilled labor-saving technical progress that is equal across all industries appears to be inadequate to account for the observed economic changes in the United States during the 1980s. The combination of these two factors tends to yield an outcome of worsened terms-of-trade and decreased wages of skilled labor relative to unskilled labor.
If, however, the unskilled labor-saving technical progress is greater in the skilled labor-intensive sector, the wages of skilled labor will rise relative to those of unskilled labor with unchanged terms of trade, and this wage ratio could end up being higher than initially, even if the relative price of the skilled labor-intensive good falls somewhat.27 It is still necessary to introduce increased foreign competition in unskilled labor-intensive goods to explain the observed terms-of-trade improvement in the early 1980s, but the increase in skilled workers' wages is now due partly to the more rapid technical progress in the skilled labor-intensive sector and partly to the fall in the price of the unskilled labor-intensive good due to increased foreign competition. Without detailed knowledge about the responsiveness of relative wages to these two factors, one cannot say just how important the foreign factor is in raising the relative wages of skilled workers. However, on the basis of the preceding analysis, the conclusion by Krugman and Lawrence that increased foreign competition, due, for example, to the appreciation of the US dollar in the early 1980s, cannot be more than a "quantitatively minor" part of the explanation for the increased US wage gap during the 1980s does not appear to be warranted.
V. CONCLUSIONS AND POLICY IMPLICATIONS
A. Conclusions
Recent analyses of the employment impact of changes in patterns of international trade are broadly consistent with those undertaken in the late 1970s and early 1980s. The most comprehensive and detailed study to date (OECD, 1992b) shows, as earlier studies had, that domestic factors, such as changes in demand for domestic goods and increases in labor productivity have generally been much more important in accounting for changes in total domestic employment than changes in demand for imports. Furthermore, in the countries and periods cov-ered in this study, the employment-creating effects of increased exports usually dominated the employment-displacing effects of increased imports.
Some have argued that the productivity increases have themselves been brought about by the increased import competition. While this argument cannot be rejected, neither existing endogenous growth models nor what empirical evidence is available on the subject seem to support this conclusion.
Consistent with earlier investigations, the OECD study does find, however, that increased imports were a major factor in accounting for employment declines in particular low-technology industries, such as textiles, clothing, footwear, ferrous metals, wood and furniture, and food, drink and tobacco.
There is still considerable divergence in views among economists about the employment effects of foreign direct investment (see Pugel, 1985) . One key issue is the extent to which direct investment abroad substitutes for investment at home. Another is the extent to which foreign direct investment stimulates increases of exports of intermediate goods as well as capital goods. Still another concerns the matter of whether the direct investment involves the construction of new plants or simply the acquisition of existing facilities. It appears that we need more case studies of the actual investment experiences of various firms and industries in different countries before we can make substantial progress in better understanding the employment effects of foreign direct investment.
The recent increase in a number of OECD countries of the wages of collegeeducated workers relative to those with no more than a high school education has raised new concerns about the effects of trade on the distribution of income.
Some have argued that the large US trade deficits of the 1980s contributed significantly to the widening of this wage gap. Most investigators emphasize the role of unskilled labor-saving technical change is explaining this outcome. US evidence concerning the greater use of skilled compared with unskilled labor within almost all industries is not consistent with the hypothesis that increased foreign competition in unskilled labor-intensive products is the main reason for the growing wage gap. However, similar to the conclusion reached concerning the employment impact of trade, it does not seem appropriate to dismiss increased foreign competition as an inconsequential factor. But further studies are needed to determine just how important increased foreign competition has been in accounting for observed changes in relative wages.
B. Policy implications
There is a surprising degree of agreement on the policies recommended for dealing with the negative employment and relative wage effects of shifts in trade and foreign direct investment. Few argue for long-run measures that restrict trade or investment flows. Instead, almost all who have studied the subject recommend a positive adjustment approach. This approach stresses the need for policies which can facilitate the movement of displaced workers into new jobs, e.g., retraining programs, migration grants, and various forms of wage subsidies. In an effort to ease the adjustment pressures, policy makers in some advanced industrial countries are also pressing certain developing and developed countries to open their markets to a greater extent by reducing various nontariff trade barriers and by curtailing "unfair" subsidy and dumping practices.
There is also support in some countries for a more activist government role in promoting a country's international competitiveness by adopting measures ranging from greater tax breaks for R&D activities to trying to pick industrial "winners" and then actively supporting them financially. The danger of this latter set of policies is, of course, that countries become involved in a competitive game of subsidizing various sectors that ends up without any net gains in employment in the countries but with a massive, income-reducing misallocation of resources. This is why it is essential to undertake cooperative efforts through such international organizations as GATT, OECD, and UNCTAD that seek international agreements on what types of government adjustment measures should be allowed and on mechanisms for settling any disputes arising over the rules agreed on.
15. These ratios can both decrease even though the country's total endowments of skilled and unskilled labor remain fixed, since the country's endowment ratio of skilled to unskilled labor is a weighted average of the ratio of skilled to unskilled labor used in producing each good, where the weights are the proportion of the total supply of unskilled labor used in the production of each good (see Stolper and Samuelson, 1941) . 16. In a two-factor, two-good model, the output of the unskilled labor-intensive good must increase relatively more than the skilled labor-intensive good at given prices for the two goods in order to fully employ the available endowment of unskilled labor.
17.
A good illustration of this effect is the US export surplus with Mexico that has developed in recent years as US direct investment in Mexico has increased sharply. 1986, this increase amounts to 5.3 per cent of the increase in employment over the period. It should also be noted that this figure does not include any of the employment generated from supplying intermediate inputs.
18.
20.
The employment figures for the United Kingdom were not subdivided into unskilled and skilled workers.
21.
There is insufficient analysis to draw conclusions about other industrial countries.
22. There do not seem to be any studies of how the shifts in the pattern of US direct foreign investment and direct foreign investment in the United States have affected relative wages.
23.
It should be noted that the increased ability of foreigner to compete in the home country can be due to such different factors as a relative increase in the endowment of unskilled labor abroad, technological progress in the foreign unskilled labor-intensive sector, and appreciation of the home country's currency as a consequence of its macroeconomic policies.
24.
To calculate these percentages, workers were classified as skilled or unskilled workers depending on their level of education (unskilled workers being those with 12 years or less of education and skilled workers those with above 12 years of education) and all industries then divided into those producing skilled labor-intensive goods and unskilled labor-intensive goods on the basis of whether the ratio of skilled to unskilled workers in an industry was above or below the median of this ratio for all industries (see Baldwin and Cain, 1994). As Learner notes, by basing their division of workers into skilled versus unskilled workers on whether the workers are production (supposedly unskilled workers) versus nonproduction workers (supposedly skilled workers), Krugman and Lawrence do not appear to separate the two types of workers adequately.
25.
In the period from 1977 to 1987, the ratio of the supply of skilled workers to the supply of unskilled workers (as defined in endnote 24) increased 34 per cent. 26. The rapid increase in the supply of skilled relative to unskilled labor in the 1970s seems to the main explanation for the decline in the ratio of the wages of skilled to unskilled labor in this period. Between 1967 and 1977, for example, this ratio fell from 1.45 to 1.35. 27. See Figure A1 in the Appendix for an illustration of this type of technological progress. good X for good Y at the initial equilibrium price ratio is likely to decrease or, put differently, its international demand for X at this price is likely to decrease, since its supply of X increases in relative terms, Le., the length of the line 02c2 is less than the length of O~C~.~ This pulls the home country's offer curve inward toward the origin of Figure A.4 , which, in turn, causes the new equilibrium price of the unskilled labor-intensive good X, (the slope of a line between 0 and e2 in Figure A.4) to fall relative to the price of the skilled laborintensive good Y. The decline in the relative price of the unskilled labor-intensive good brings about a decrease in the production of this good and increase in the production of the skilled laborintensive good, a decline in the wages of unskilled relative to skilled labor, and a change in the ratio of skilled to unskilled labor used in producing both goods. The new production equilibrium is depicted by the point 03, in Figure A. 3, while the new ratios of skilled to unskilled labor used in producing the two goods are shown in Figure A. 2 by the slope of a line between Ox and 03 (not drawn) and the reciprocal of the slope of a line (not drawn) between o3 and Ov. The decrease in the relative price of the unskilled labor-intensive good and the decline in the relative wages of unskilled workers are depicted in Figure A. l by the increase in the unit value isoquant l/px to l/px (more of both factors are required to produce a dollar's worth of good X when its price falls) and by the shift in the equal outlay line from DC to EF. The decreased slope of EF compared with DC indicates that the relative wages of skilled labor have risen. Thus, there has been a between-industry shift in the use of skilled versus unskilled labor, since relatively more of the skilled labor-intensive good is produced (this is not a necessary outcome), as well as a within-industry shift in the use of the two factors (a higher ratio of skilled labor to unskilled labor is used in producing both goods than initially). NOTE 1. Homothetic preferences are assumed. Consequently, the consumption ratio for the two goods stays the same as income increases but the price remains unchanged.
